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(57) ABSTRACT 

A lacquering line and a method of lacquering industrially 
manufactured products in standard and/or special colours, 
having one or more guide devices (1) for the industrially 
manufactured products, having one or more lacquering 
cabins and having spraying elements (2) disposed along the 
guide devices (1) inside the lacquering cabins, Wherein at 
least one lacquering cabin comprises one or more lacquering 
units, having one or more exchangeable small containers (6, 
6a), in Which the lacquer quantity required for lacquering a 
predetermined number of individual products is packed 
ready to apply, as Well as having a rinsing device (9), 
Wherein the small containers (6, 6a) and the rinsing device 
(9) are connectable in each case by a lacquer conveying 
device (7) and one or more stub lines (8) directly or via a 
colour changer (11) to the spraying elements. 

21 Claims, 6 Drawing Sheets 



US 6,190,739 B1 
Page 2 

US. PATENT DOCUMENTS 5,897,026 * 4/1999 Vester et a1. ........................... .. 222/5 

6,037,010 * 3/2000 Kahmann et a1. ................. .. 427/421 
5,658,383 * 8/1997 Cutshall ............................... .. 118/64 

5,855,298 * 1/1999 Teetsel, III et a1. . 222/81 
5,882,735 * 3/1999 Takeuchi ......................... .. 427/4302 * cited by examiner 



U.S. Patent Feb. 20, 2001 Sheet 1 0f 6 US 6,190,739 B1 

8 7 

/ 

//i\ 2 [Il],\/2 Ell/'2 
//////////////l 

1\ 
Y/// 

HGT 



U.S. Patent Feb. 20, 2001 Sheet 2 0f 6 US 6,190,739 B1 

NOE 



U.S. Patent Feb. 20, 2001 Sheet 3 0f 6 US 6,190,739 B1 



U.S. Patent Feb. 20, 2001 Sheet 4 0f 6 US 6,190,739 B1 



U.S. Patent Feb. 20, 2001 Sheet 5 0f 6 US 6,190,739 B1 



U.S. Patent Feb. 20, 2001 Sheet 6 6f 6 US 6,190,739 B1 

-1- 

- 

l 

11,1 
H1 

\JTHLJ . 
5N , 

2 

1.116,” 

moi 

IL 



US 6,190,739 B1 
1 

LACQUERING APPARATUS AND METHOD 

FIELD OF THE INVENTION 

The invention relates to a lacquering apparatus or lac 
quering line as Well as to a lacquering method, Which may 
be effected With said apparatus, for in particular products 
manufactured on an industrial scale or parts thereof, such as, 
for example, motor vehicle bodies or parts thereof. 

In the following, the invention is described using the 
example of the lacquering of motor vehicle bodies although 
it is naturally also applicable to the lacquering of industrial 
products such as refrigerators and other appliances. 

BACKGROUND OF THE INVENTION 

Series lacquering of automobiles occurs in fully auto 
mated automobile lacquering lines, With application of the 
colour-determining lacquer layer (as a ?nal outer lacquer 
layer or as a base lacquer layer of a tWo-coat lacquering 
comprising a base lacquer layer and an outer transparent 
lacquer layer) being effected in a limited number of standard 
colours, e.g. betWeen 5 and 15, With frequent colour chang 
ing. The colour changing arises as a result of the production 
schedule and generally does not occur after the lacquering of 
just one body, the bodies instead usually being combined 
into groups of identical colour. The standard colours are 
lacquers, Which are processed in bulk and are therefore in 
practice fed in each case from a lacquer storage container 
having a ?lling volume of e.g. 200 to 1500 litres through a 
separate ring line connected thereto to the lacquer spraying 
elements. Automatic colour changing merely involves a 
sWitchover by a colour changer from one ring line to another 
ring line containing lacquer of another standard colour and 
the lacquer spraying elements are automatically rinsed 
betWeen the end of application of the one standard colour 
and the start of application of the next standard colour. In the 
case of supply by means of ring line systems, it is customary 
for the lacquers in the ring lines and storage containers to be 
circulated in order to ensure a uniform colouring and avoid 
separation of the lacquer. In said case, the lacquer in the 
agitating and pumping mechanisms is subject to increased 
shear, Which may lead to a loading of the lacquer. For such 
an eventuality, it is usually necessary to take suitable 
counter-measures, e.g. the addition of additives or a particu 
lar choice of binding agents. 
At the special request of customers, automobile manu 

facturers also lacquer individual vehicles or a loW number of 
vehicles in special non-standard colours. The number of 
special colours far exceeds the number of standard colours 
and the special colours are processed only in small quantities 
compared to the standard colours. The special colours may 
be recurring colours but are predominantly one-off colours. 
Since the individual lacquering of motor vehicle bodies 
requires only around 4 to 10 litres of the colour-determining 
lacquer, it is therefore uneconomic and labour-intensive to 
use the same lacquering procedure for special colours as for 
standard colours. The use, for special lacquering, of the 
storage containers and ring lines customary for standard 
lacquering Would entail a considerable surplus of lacquer, 
Which Would ultimately have to be throWn aWay. 
Furthermore, the rinsing of storage container and ring line 
Would lead to additional expenditure of effort, additional use 
of solvent and additional disposal problems. 

In practice, therefore, motor vehicle bodies Which are to 
be lacquered in special colours are transferred out of the 
normal lacquering line for series lacquering and moved to a 
separate lacquering cabin or lacquering line. As a rule, 
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2 
bodies Which have been precoated, e.g. provided With a layer 
of primer and ?ller, are transferred out of the lacquering line 
and lacquered e.g. With the base lacquer in a special colour. 
Then a transparent lacquer may be applied likeWise in a 
separate manner or the body, having been lacquered in the 
special colour in a separate device, is then transferred back 
into the lacquering line, Where it is provided With the outer 
transparent lacquer layer and conveyed to the further con 
ventional lacquering and stoving devices. This requires 
additional technical appliances outside of the conventional 
lacquering line as Well as elaborate operations for transfer 
ring the body to be separately lacquered out of and back into 
the conventional lacquering line. 

In “Journal fiir Ober?achentechnik” JOT, 9, 1996, page 
28, Grau describes hoW it may be possible in future to 
dispense With the conventional lacquer supply using lac 
quering robots. The central feature of the neW system is a 
magaZine having a ?exible number of exchangeable con 
tainers. Integrated into the magaZine are devices for ?lling 
and rinsing an exchangeable container. The system auto 
matically distinguishes betWeen the colours of a high or loW 
consumption probability, i.e. it distinguishes betWeen stan 
dard and special colours. At the point of use, re?lling of the 
colour containers of the high consumption probability is 
effected, While the colour containers of a loW consumption 
probability ?rst have to be rinsed. Depending on 
requirements, ?lling may be effected via a ring line or 
manually. Reference is made to the extreme suitability of the 
system for applying special colours on account of the 
possible savings on lacquer material compared With the 
conventional procedure of the ?lling of ring lines. The 
procedure described here hoWever also inevitably involves 
handling of the lacquers by the operator, e.g. liquid lacquer 
has to be handled particularly during ?lling and emptying 
operations at the exchangeable containers. Furthermore, it is 
necessary to rinse at least the exchangeable containers for 
special colours. All of this constitutes not only an undesir 
able expenditure of effort for the operator but also entails 
risks of contamination, particularly in connection With rins 
ing and cleaning operations at the exchangeable containers. 
The operator is namely compelled to guarantee an adequate 
cleanness of the containers prior to re?lling. 
From DE 28 19 302 B2 a lacquering line is knoWn, having 

a guide device for vehicle bodies and having spray elements, 
Which are disposed along the guide device inside a spraying 
cabin and are connected by feed lines via one or more ring 
lines to one or more lacquer storage containers. Also 
described is a cleaning process for contaminated lines and 
spraying elements. One or more units for the individual 
lacquering of bodies or body parts are integrated into the 
apparatus. The controllable lacquer pressure regulators per 
form the function of colour changers connected to the spray 
elements. 

From JP-2-280866 Ain: Patent Abstracts of Japan, C-802, 
Vol. 15, No. 48 of 05.02.1991, a plurality of small paint 
containers combined into a unit are knoWn, Which are 
connectable by a colour changer to a spraying element. 

From DE 40 13 941 A1 a small container of a vehicle 
body lacquering installation is knoWn, the total ?lling vol 
ume of Which is suf?cient for lacquering one body or one 
part thereof. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide an apparatus and 
a method, Which may be effected With said apparatus, for 
lacquering, in particular for the individual lacquering or the 
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series lacquering of products manufactured industrially in 
high numbers, eg preferably for the series lacquering of 
motor vehicles or parts thereof With lacquers. In so doing, 
products are to be capable of manufacture in different 
colours, in accordance With a colour range. 

Examples are the lacquering of base layers and outer 
layers in standard and/or special colours. An ef?cient design 
of the apparatus as Well as an ef?cient process control are to 
be made possible. Filling and emptying operations involving 
liquid lacquer, as Well as rinsing and cleaning steps Within 
the apparatus are to be extensively avoided. 

It has been shoWn that said object may be achieved by the 
apparatus forming the subject-matter of the invention in the 
form of a lacquering line for lacquering industrially manu 
factured products in standard and/or special colours, having 
one or more guide devices for the industrially manufactured 
products, having one or more lacquering cabins and having 
spraying elements disposed along the guide devices inside 
the lacquering cabins, Which is characteriZed in that at least 
one lacquering cabin comprises one or more lacquering 
units, having one or more exchangeable small containers, in 
Which the lacquer quantity required for lacquering a prede 
termined number of individual products is packed ready for 
application, as Well as having a rinsing device, Wherein the 
small containers and the rinsing device are connectable in 
each case by a lacquer conveying device and one or more 
stub lines directly or via a colour changer to the spraying 
elements. 

The invention also relates to the lacquering method Which 
may be effected With the apparatus. 

The apparatus according to the invention is suitable for a 
method of lacquering industrially manufactured products in 
standard and/or special colours using the apparatus. The 
apparatus as Well as the method are suitable for parallel 
operation of a lacquering line for the series lacquering of 
motor vehicle bodies in standard colours and special 
colours. The lacquers in a standard and/or special colour, 
Which are packed ready for application in a predetermined 
quantity required for lacquering, are fed from small con 
tainers located in the vicinity of the spraying elements. This 
may occur, for example, in a conventional lacquering line 
for motor vehicle bodies and a transfer of bodies to be 
lacquered in a special colour out of the conventional lac 
quering line may be avoided. Furthermore, there is in 
particular no need for lacquer storage containers and ring 
lines connected thereto to be ?lled With lacquers for special 
colours and subjected, after the individual lacquering, to 
elaborate emptying and rinsing operations With the associ 
ated material losses. 

The spraying elements as such are not subject to any 
restrictions, it being possible to use conventional spraying 
elements for the application of liquid coating agents. 
Examples are manually operated or automatically controlled 
spraying elements, eg spray guns, high-speed rotary bells, 
lacquering robots and automatic lacquering machines. The 
spraying elements may be operated pneumatically or With 
out air assistance, optionally With electrostatic assistance. 

Nor is the nature of the industrially manufactured prod 
ucts to be lacquered subject to any fundamental restriction, 
the industrially manufactured products preferably being 
motor vehicle bodies or parts thereof. The term “products” 
used here means industrially manufactured products, pref 
erably motor vehicle bodies and parts thereof. Thus, the 
invention, in terms of the lacquering of industrially manu 
factured products, preferably relates to a lacquering line for 
the series lacquering of motor vehicle bodies in standard 
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4 
and/or special colours as Well as to a method of lacquering 
Within the lacquering line. In said case, the lacquers in a 
standard and/or special colour are, Within the lacquering line 
Which comprises one or more lacquering cabins for applying 
the lacquers in a standard and/or special colour, packed 
ready for application in a predetermined quantity required 
for lacquering and fed from small containers located in the 
vicinity of the spraying elements. 

The lacquering units used according to the invention and 
comprising small containers may be provided in separate 
lacquering cabins integrated into the lacquering line. They 
may hoWever alternatively be integrated into conventional 
lacquering cabins provided With one or more ring lines. 

Thus, the invention according to a ?rst embodiment 
relates to a lacquering line for lacquering industrially manu 
factured products in standard and/or special colours, having 
one or more guide devices for the industrially manufactured 
products, having one or more lacquering cabins and having 
spray elements disposed along the guide devices inside the 
lacquering cabins, Wherein at least one lacquering cabin A 
comprises one or more lacquering units having one or more 

exchangeable small containers, in Which the lacquer quan 
tity required for lacquering a predetermined number of 
individual products is packed ready for application, as Well 
as a rinsing device, and Wherein the small container or 
containers and the rinsing device are connectable in each 
case by a lacquer conveying device and one or more stub 
lines directly or via a colour changer to the spraying 
elements, and optionally for the lacquering in standard 
colours is equipped With one or more further lacquering 
cabins B comprising spraying elements, Which are disposed 
along the guide devices inside said lacquering cabins and are 
connected by feed lines via one or more ring lines to one or 
more lacquer storage containers and a rinsing device. 

In the ?rst embodiment of the invention, a distinction has 
to be made betWeen lacquering cabins of type A, referred to 
as lacquering cabins or spraying cabins A, and lacquering 
abins of type B, referred to as lacquering cabins or spraying 
cabins B. In the case of the spraying elements isposed inside 
the lacquering cabins A, the lacquer supply is effected 
exclusively via a small container system, i.e. a lacquering 
cabin A is a lacquering cabin, inside Which spraying ele 
ments are disposed, Wherein the lacquering cabin comprises 
one or more lacquering units, Wherein one unit comprises 
one or more exchangeable small containers, in Which the 
lacquer quantity required for lacquering a predetermined 
number of individual products is packed ready for 
application, as Well as a rinsing device, and Wherein the 
small container or containers and the rinsing device are 
connectable in each case by a lacquer conveying device and 
one or more stub lines directly or via a colour changer to the 
spraying elements. In the case of the spraying elements 
disposed inside the lacquering cabins B, on the other hand, 
the lacquer supply is effected exclusively via a ring line 
system, i.e. a lacquering cabin B is a lacquering cabin, Which 
is supplied With lacquer in a conventional manner and inside 
Which are disposed spraying elements, Which are connected 
by feed lines via one or more ring lines to one or more 
lacquer storage containers and a rinsing device. 

For example, the lacquering line Within the ?rst embodi 
ment of the invention comprises a plurality of lacquering 
cabins for the application of lacquers in a standard and/or 
special colour, e.g. tWo lacquering cabins, Wherein in the 
respective lacquering cabins different colours from the 
colour range are applied. Thus, for example, in the one 
lacquering cabin the standard colours may be applied and in 
the further lacquering cabin(s) the special colours may be 
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applied. In said case, the lacquer supply in standard colours 
may be effected in the usual manner, i.e. using the known, 
initially mentioned lacquer storage containers and ring lines, 
i.e. in lacquering cabins B. The lacquer supply in standard 
colours is hoWever preferentially effected using the small 
container system, i.e. in lacquering cabins A. The lacquer 
supply in special colours, on the other hand, is effected 
exclusively using the small container system, i.e. in lacquer 
ing cabins A. In said case, the products to be lacquered in 
special colours are fed to the lacquering cabin A used for 
applying the special colours. For example, products Which 
have been precoated, e.g. provided With a layer of primer 
and ?ller, are lacquered With base lacquers of a special 
colour. Then a transparent lacquer may be applied or the 
products lacquered in special colours are re-inserted 
betWeen products lacquered in standard colours and then 
provided With the outer transparent lacquer layer and fed to 
the further customary lacquering and stoving devices. By 
virtue of the invention, there is no need for lacquer storage 
containers and ring lines connected thereto to be ?lled With 
lacquers for special colours and subjected, after lacquering, 
to elaborate emptying and cleaning operations With the 
associated material losses. In the preferred case of the supply 
of lacquers in standard colours being effected likeWise using 
the small container system, the same advantages arise as for 
the special colours. 

Thus, the ?rst embodiment of the invention relates to a 
lacquering line for the series lacquering of industrially 
manufactured products, having one or more guide devices 
for the products and having spraying elements disposed 
along the guide devices inside tWo or more spraying cabins, 
Wherein the spraying elements in the spraying cabin or 
cabins B, eg the spraying cabins operated With standard 
colours, may be connected by one or more ring lines to one 
or more lacquer storage containers and a rinsing device. In 
the case of said lacquering line, in the further spraying cabin 
or cabins A, eg the spraying cabin(s) operated With special 
colours, the lacquer supply to the spray elements operated 
therein is not effected from lacquer storage containers via 
ring lines. Preferably, the lacquer supply in none of the 
spraying cabins is effected from lacquer storage containers 
via ring lines, rather all of the spraying cabins are spraying 
cabins A, Which comprise one or more units for lacquering 
products, Wherein the respective unit comprises one or more 
exchangeable small containers, the total ?lling volume of 
Which corresponds to the lacquer quantity required for 
lacquering a predetermined number of individual products, 
as Well as a rinsing device, Wherein the small containers and 
the rinsing device are connectable in each case by a lacquer 
conveying device and one or more stub lines directly or via 
a colour changer to the spraying elements. 

In a preferred manner, the lacquering line Within the ?rst 
embodiment of the invention comprises only one lacquering 
cabin A, in Which standard and/or special colours are 
applied. The supply of lacquer in standard and/or special 
colours is in said case effected exclusively using the small 
container system. Operations for the inWard and outWard 
transfer of products to be lacquered may be avoided. Also 
eliminated are the customary ring line systems and the 
draWbacks associated thereWith. 
A preferred subject-matter of the invention is therefore 

formed by a lacquering line for the series lacquering of 
industrially manufactured products, having a guide device 
for the products and having spraying elements disposed 
along the guide device inside only one spraying cabin A, 
Wherein the spraying elements are connected to one or more 
units for lacquering the products, Wherein the respective unit 
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6 
comprises one or more exchangeable small containers, the 
total ?lling volume of Which corresponds to the lacquer 
quantity required for lacquering a predetermined number of 
individual products, as Well as a rinsing device, Wherein the 
small containers and the rinsing device are connectable in 
each case by a lacquer conveying device and one or more 
stub lines directly or via a colour changer to the spraying 
elements. 

In a second embodiment, the invention relates to a lac 
quering line for lacquering industrially manufactured prod 
ucts in standard colours and special colours, having a guide 
device for the industrially manufactured products and hav 
ing spraying elements, Which are disposed along the guide 
device inside one or more spraying cabins C and are 
connected by feed lines via one or more ring lines to one or 
more lacquer storage containers and a rinsing device, 
Wherein the lacquering line has integrated therein one or 
more units for the individual lacquering of products, 
Wherein one unit comprises one or more exchangeable small 
containers, the total ?lling volume of Which corresponds to 
the lacquer quantity required for lacquering a predetermined 
number of individual products, as Well as an additional 
rinsing device, Wherein the small containers and the addi 
tional rinsing device are connectable in each case by a 
lacquer conveying device and one or more stub lines directly 
or via a colour changer to the spraying elements. In the case 
of the spraying elements disposed inside the lacquering 
cabin or cabins C, the supply of lacquer in the special 
colours is effected via a small container system as described 
above for the lacquering cabins of type A, While the supply 
of lacquer in the standard colours is effected via a ring line 
system as described above for the lacquering cabins of type 
B. 

In said second embodiment of the apparatus according to 
the invention, the same spraying elements may be used both 
for lacquering in standard colours and for lacquering in 
special colours. The spraying elements are generally located 
close to one another. They are disposed along the guide 
device for the products Which are to be lacquered, e.g. 
vehicle bodies, i.e. laterally of, as Well as above, the guide 
device and optionally also under the guide device. 

It is advantageous and preferred When the small container 
system is installed in the vicinity of the spraying elements, 
i.e. the spraying elements, Which are supplied With lacquer 
using the small container system, are preferentially connect 
able by short feed lines, i.e. along the shortest possible route, 
eg by short pipes or tubes to the small container system. 

In the second embodiment of the invention, for example, 
each spraying element disposed inside spraying cabins C is 
connected by the conventional feed lines and ring lines to the 
lacquer storage containers for standard colours. In addition, 
the spraying elements are connectable by short feed lines, 
i.e. along the shortest possible route, eg by short pipes or 
tubes to the small container system for the special lacquering 
processes. The feed lines to the ring line and/or the short 
feed lines are provided With valves, Which in each case 
enable the required supply of standard colour or special 
colour. The valves of the feed line of a ring line and of the 
short feed lines may be automatically coupled. 

In the case of the apparatus according to the invention, 
each spraying element may be connected by a separate feed 
line to the lacquer supply unit for the lacquer in a standard 
and/or special colour. Preferably, hoWever, the feed lines of 
a plurality of spraying elements or of all spraying elements, 
especially When the latter are located close to one another, 
are combined into a single feed line and connected to the 
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respective small container. For example, the spraying ele 
ments disposed at one side as Well as the spraying elements 
disposed above the guide device may in each case be 
combined and connected by a single feed line to the small 
container. 

The spraying elements may also be connected by 
so-called colour changers to the feed lines for the standard 
and/or special colours. Such colour changers automatically 
disconnect the one feed line at the end of application of the 
corresponding colour, in-roduce rinsing liquid into the sys 
tem and then connect the neW feed line for the next colour. 
In the second embodiment of the invention, for example, the 
spraying elements may be connected by the colour changers 
to the feed lines for the standard colours and to the short feed 
lines for the special colours. The colour changers automati 
cally disconnect the conventional ring line systems at the 
end of one standard colour, introduce rinsing liquid into the 
system and then connect the neW ring line for a further 
standard colour. The short feed lines used in accordance With 
the invention may also be integrated into said colour chang 
ing system so that a sWitchover of the generally automati 
cally operating colour changers from standard colours to 
special colours and vice versa is made possible. 
The lacquer supply system comprising the small 

containers, the rinsing device and the lacquer conveying 
device, as Well as optionally apparatuses for connecting the 
lacquer conveying device to the small containers and option 
ally automatic apparatuses for supplying and removing the 
small containers, is preferably situated in the immediate 
vicinity of an optionally provided colour changer. It is 
thereby ensured that there are only short distances and hence 
only short clearance volumes betWeen small containers, 
colour changer and connecting lines to the spraying ele 
ments. This leads to a loW consumption of unused lacquer as 
Well as to loW quantities of the rinsing liquid required for 
cleaning the lacquer conveying device, the stub lines and the 
spraying elements. 

The lacquer supply device based on the small containers 
may, Where necessary, also be disposed inside the lacquering 
cabins A and/or C, in Which the spraying elements are 
situated. This is possible particularly because the small 
containers, as described above, are tightly sealed. Contami 
nation of the contents, eg by spray mist, may thereby be 
avoided. It is also advantageous to screen off the lacquer 
supply unit based on the small containers from 
contamination, especially by spray mist. 

The lacquer supply unit for supplying the standard and/or 
special lacquers comprises one or more exchangeable small 
containers. The dimensions of the small containers may be 
adapted to requirements. Their siZe may, for example, be 
such that one or more containers are usable for lacquering 
one body unit. It is hoWever also possible to design the small 
containers in such a Way that a plurality of vehicle bodies or 
parts thereof may be lacquered from a single small container. 
Generally, the ?lling volume of the small containers is 
preferably in the order of magnitude of 0.5 to 10 litres. The 
basic assumption is that the lacquering of one vehicle body 
generally requires a lacquer quantity in the order of magni 
tude of 4 to 10 litres. 

Tightly sealed small containers may be used so that 
contamination and fouling of the lacquer contents from the 
environment are avoided. It is advantageous When the small 
containers have metal or plastic surfaces as the latter may be 
cleaned at any time. 

Conventional removal devices may be used to convey the 
lacquer out of the small containers. According to a preferred 
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embodiment, a rising pipe may be introduced into the small 
containers. In addition, the lacquer conveying device is 
equipped, for example, With a pumping system or a device 
for applying a pressure medium such as, for example, 
compressed air or an inert gas. According to a further 
preferred embodiment, the lacquer conveying device is 
designed in such a Way that it may likeWise be introduced 
into the rinsing device, in Which a rinsing solution is 
situated. By means of the pumping or pressure medium the 
rinsing solution may, eg with an alternating air/rinsing 
agent ?oW, then be conveyed through the conveying device, 
the feed lines and the optionally provided colour changer to 
the spraying elements. 

In a preferred manner, the lacquer conveying device may 
be connected in a sealing manner to the small container. For 
example, the lacquer conveying device may take the form of 
a bell, Which may be placed in a sealing manner over the 
small container. In a preferred manner, the lacquer convey 
ing device may be introduced in a sealing manner into the 
small container. In the case of said embodiments, it is 
possible to convey the lacquer by means of a pressure 
medium, such as compressed air, or by means of a pumping 
system to the spraying devices. 
So that the lacquer conveying device in the form of a 

rising pipe used in the preferred embodiment described 
above may be introduced in a sealing manner into the small 
container, the latter may for example be provided With a 
pierceable self-sealing closure. It is then possible, for 
example, for the line for the pressure medium also to be 
inserted in a self-sealing manner into said closure. The line 
for the pressure medium may hoWever alternatively be 
combined With the rising pipe, eg in the form of a double 
pipe. According to a further embodiment, rising pipe and 
pressure line may be integrated into a lid, Which may be 
?tted tightly onto the small container. 
The small containers may be made of various materials, 

for example plastic material or metal, e.g. sheet metal, 
aluminium, steel, and may optionally also be provided at the 
inside With a surface coating. Such a surface coating or the 
containers as such have to be inert to the lacquer contents. 
They may be handled like one-trip containers Which are 
disposed of, When empty. In a preferred manner, they are 
re?llable containers Which, When empty, may be cleaned and 
re?lled in situ by the user, eg the vehicle manufacturer. 
Cleaning and re?lling of the small containers is hoWever 
preferably effected at the premises of the lacquer manufac 
turer or lacquer supplier. In the case of re?llable containers 
and/or the use of aqueous lacquers, e.g. Water-based 
lacquers, the small containers are preferably made of special 
steel. 

The closure of the small container may be formed, for 
example, from a pierceable foil. The pierceable foil may be 
made of a material Which encloses the introduced conveying 
device in a self-sealing manner. 

It is advantageous for the small containers to carry a 
feature identifying their contents, eg a bar code Which may 
be automatically read prior to opening of the small container. 
In a preferred manner, the bar code may also be used 
moreover to supply application data pertaining to the lacquer 
of the colour in question, eg for control of the spraying 
elements. 
The design of the small containers as such is not subject 

to any restriction. It may be geared to the nature of the 
speci?c lacquer supply unit. Small container and lacquer 
conveying device are combined, as explained above, into a 
sealing lacquer supply system Which may be handled auto 



US 6,190,739 B1 

matically as a closed system. The small containers are, for 
example, cartridges, tins, bottles or other containers Which, 
for example, have a capacity of betWeen 0.5 and 10 litres. 
The small containers may be in various shapes, e.g. they 
may be cylindrical, cuboidal or cube-shaped. At one end 
they have a closure, Which may take the form of a lid or a 
foil (e. g. made of metal or plastic material). The closure may 
alternatively take the form of a preformed segment of the 
container surface, eg a punched WindoW, or a preformed 
outlet spout. 

The lacquer supply device preferably has an opening 
apparatus for the small containers. The small containers may 
therefore be connected for example at the lid described 
above, eg by a piercing, cutting, pressing-in, drilling 
through, screW-on action, to the lacquer conveying device. 
In said case, the opening may be directed, for example, 
upWards; it may hoWever alternatively be oriented in another 
direction, e.g. doWnWards. 

The small container may also be of a compression-proof 
design, ie the lacquer may then be expressed from the small 
container by exerting excess pressure With a pressure 
medium, e.g. air or an inert gas such as nitrogen. If the small 
container is not sufficiently compression-proof, it is then 
advantageous for the small container to be previously intro 
duced into a suitably shaped, larger, compression-proof 
outer container; this has the advantage that the outer con 
tainer is also easy to seal With a preformed lid, into Which 
the conveying device is or may be integrated. In said case, 
it is possible to subject either only the small container or the 
entire outer container to a corresponding pressure in order to 
convey the lacquer out of the small container. HoWever, 
another possibility is, for example, to use a pumping or 
suction apparatus to convey the lacquer out of the small 
container. In said case, it is preferred When the shape of the 
small container is such as to produce a minimum clearance 
volume With regard to the connection to the lacquer con 
veying device. To said end, it is possible for eg the base or 
lid of the small container to have preferably an outWardly 
curved conical or round shape. 

The lacquer supply unit comprising small containers, 
conveying device, rinsing device and feed lines is preferen 
tially used to supply lacquers in a standard and/or special 
colour to the spraying elements disposed inside lacquering 
cabins A and/or to supply lacquers in a special colour to the 
spraying elements disposed inside lacquering cabins C of a 
lacquering line for the series lacquering of industrially 
manufactured products, eg a motor vehicle lacquering line 
for series lacquering. The lacquer supply unit may have an 
opening device for the small containers, Which is used to 
enable the sealing connection of lacquer conveying device to 
small containers. It is advantageous to supplement the 
lacquer supply unit With a feed device for one or more small 
containers as Well as a removal device for the emptied small 
containers. The feed device may be, for example, a transport 
belt or other conventional feed device; the same applies to 
the removal device. The lacquer supply unit then substan 
tially comprises a device for feeding the small containers to 
an opening device for the small containers, and a lacquer 
conveying device Which connects in a self-sealing manner to 
in each case one opened small container, a removal device 
for the empty small containers as Well as an automatic 
rinsing apparatus for the parts of the lacquer supply unit 
Which come in contact With lacquer, e.g. also for the opening 
device if it comes into contact With lacquer. 

In a preferred manner, opening device and lacquer con 
veying device are combined With one another, eg in the 
form of a piercing apparatus. Such a piercing apparatus, 
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Wherein the lacquer conveying device is punched into the 
small container, is suitable When the closure lid or the 
closure foil of a small container is pierceable. 
When the small containers are, for example, cartridges 

containing the lacquer, said cartridges are connected to a 
lacquer conveying device Which is suitable for supplying the 
required quantity of lacquer to the spraying elements, eg 
through automatically controlled operation of the expressing 
apparatus of the cartridge, Which has been opened, for 
example, by cutting or piercing. 

In the conveying device for the small containers, the small 
containers may be secured, either directly or in a 
compression-proof outer container, by a holding apparatus. 
The holding apparatus may operate, for example, in a 
mechanical, pneumatic or magnetic manner. The lacquer 
conveying device may be inserted at the exposed side of the 
secured small container. In said case, it is possible to place 
a piercing, pressing or screW-type apparatus onto the small 
container. Said apparatus is to effect sealing. The seal may 
be made, for example, of an elastic material such as rubber, 
Te?on or Viton. At the same time, the conveying device is 
introduced into the small container and positioned so as to 
be situated close to, or at, the loWest point of the container. 
The lacquer may then be conveyed out of the small 
container, eg by applying pressure or by means of a suction 
pump. It is also possible for the lacquer conveying device to 
be of an adjustable design Which alloWs it to be ?tted in a 
sealing manner onto small containers of varying siZe. This 
promotes ?exible use of the lacquer conveying device. 
A device for rinsing the parts Which come into contact 

With the lacquer is simultaneously integrated into the lacquer 
supply device. Said parts include the interior of the piercing 
apparatus, as Well as the necessary pumps or pressure 
devices. By introducing a rinsing solution, the correspond 
ing stub lines to the spraying elements and the spraying 
elements may also be cleaned. The same also applies to a 
colour changer optionally inserted betWeen stub lines and 
spraying elements. The rinsing device may for example be 
so designed that the lacquer conveying device, after removal 
from the relevant small container, is introduced into a 
container holding rinsing solution. By said means, the outer 
parts of the lacquer conveying device (particularly a rising 
pipe) Which come into contact With lacquer are cleaned and, 
as a result of a pumping operation or application of a 
pressure medium, the rinsing solution passes also into the 
interior of the lacquer conveying system and reaches the 
further elements connected thereto. Generally, the rinsing 
operation is effected With an alternating air/rinsing medium 
flow. The rinsing device is preferably so designed that lines 
are provided, Which convey the rinsing liquid during the 
rinsing operation into a suitable collecting container. It is 
also possible to install additional cleaning devices Which, 
after removal of the lacquer conveying device from the 
rinsing device, remove any lacquer contamination still 
adhering to the outside. The lacquer conveying device may 
then be fed to further small containers Which, for example, 
contain lacquers in further colours. 
A further subject-matter of the invention is a method of 

lacquering industrially manufactured products, preferably 
motor vehicle bodies or individual parts of motor vehicle 
bodies in standard and/or special colours in one of the 
lacquering lines for series lacquering Which have been 
de?ned above as being in accordance With the invention. 
The small containers are connected by the described con 
veying device as Well as the stub lines optionally via a colour 
changer directly to the relevant spraying elements, ie it is 
a closed system. After the required number of products have 
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been lacquered, the relevant lacquer supply unit is discon 
nected and the conveying device With the stub lines is rinsed, 
rinsing being effected by the rinsing device of the lacquer 
supply unit. The disconnection may be effected by means of 
valves or by means of a colour changer. The spraying 
elements may also be cleaned by the rinsing device of the 
lacquer supply unit; cleaning of the spraying elements is 
hoWever also possible by means of conventional rinsing 
devices of lacquering lines for series lacquering. 

Afurther subject-matter of the invention is also a method 
of effecting special lacquering of individual motor vehicle 
bodies or individual parts of motor vehicle bodies Within a 
conventional lacquering line for motor vehicle series lac 
quering. Said method is such that the individual bodies or 
parts to be lacquered are, Without being transferred out of the 
conventional lacquering line, introduced by means of the 
conventional guide devices into a spraying cabin C having 
the spraying elements used for the series lacquering. The 
ring and feed lines required for the series lacquering are 
disconnected by means of valves or by means of an auto 
matic colour changer and the spraying elements are cleaned 
by means of conventional rinsing devices. The lacquer 
supply unit for supplying small quantities of lacquer is then 
provided With the quantity of small containers required for 
the individual lacquering, Which small containers contain 
the requisite lacquer in a special colour. The small containers 
are connected by the described conveying device as Well as 
the stub lines optionally via a colour changer directly to the 
spraying elements. After the required number of bodies or 
body parts have been lacquered, the lacquer supply unit 
integrated into the lacquering line is disconnected and the 
conveying device With the stub lines is rinsed, rinsing being 
effected by the additional rinsing device of the lacquer 
supply unit. In said manner, a precisely measurable quantity 
of special lacquer for individual lacquering operations may 
be applied, With the result that an unnecessary consumption 
of lacquer as Well as associated cleaning operations and 
environmental pollution may be avoided. 

The invention makes it possible for lacquers in standard 
and/or special colours to be processed efficiently alongside 
one another in one lacquering line. The volume of lacquer 
Waste arising from the application of special colours is 
markedly reduced compared to current practice. 

The handling of liquid lacquer by the user in the form of 
?lling and emptying operations as Well as rinsing and 
cleaning operations is extensively or—in the case of eXclu 
sive lacquer supply via the small container system—totally 
avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs, schematically, a lacquering line having a 
lacquering cabin of type A. 

FIG. 2 shoWs, schematically, a lacquering line having a 
lacquering cabin of type B. 

FIG. 2a shoWs, schematically, a system of FIG. 2 having 
a colour changer. 

FIG. 2b shoWs, schematically, a lacquering line having a 
lacquering cabin of type C. 

FIG. 2c shoWs, schematically, a system of FIG. 2b having 
a colour changer. 

FIG. 3 shoWs, schematically, a lacquer supply unit for a 
lacquering line. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The accompanying FIG. 1 diagrammatically illustrates an 
example of a lacquering line having a lacquering cabin of 
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type A. The products to be lacquered are conveyed on a 

conventional guide device (1) to the spraying elements The latter are situated in a spraying cabin A (not shoWn) so 

that they are sealed off from the environment. The Figure 
shoWs a lacquer supply unit comprising one or more small 
containers (in the FIG. 2 small containers (6) and (6a) are 
shoWn), Which are connectable by a conveying device (7) 
and stub line (8) as Well as valves to the spraying elements 
(2). To guarantee the connectability, the conveying unit (7) 
for eXample may take the form of a rising pipe With a 
pumping or pressure medium system, the rising pipe being 
insertable into the small containers (6), (6a) or the rinsing 
device 
The accompanying FIG. 2 diagrammatically illustrates an 

eXample of a lacquering line having a lacquering cabin of 
type B. The products to be lacquered are conveyed on a 

conventional guide device (1) to the spraying elements The latter are situated in a spraying cabin B (not shoWn) so 

that they are sealed off from the environment. The Figure 
shoWs tWo lacquer storage containers (3) and (3a) With the 
associated ring lines (4) and (4a), Which contain standard 
lacquers used for series lacquering. Such an installation is 
naturally not limited to a speci?c number of such lacquer 
storage containers and ring lines. The number may be varied 
according to requirements. The standard lacquers run 
through feed lines (5) and (5a) via valve systems and 
conveying devices (not shoWn) to the spraying elements 
A rinsing device (10), comprising a container for rinsing 
solution and a feed line (5b) to the spraying elements, is used 
to clean the line systems as Well as the spraying elements 
prior to a colour change, eg a change from container (3) to 
container (3a). 
The accompanying FIG. 2a illustrates the same system as 

described in FIG. 2; the reference characters each have the 
same signi?cance as in FIG. 1. Unlike FIG. 1, the embodi 
ment of the invention illustrated in FIG. 2 comprises a 
colour changer (11). Such a colour changer automatically 
regulates the supply of lacquers from the individual lacquer 
storage containers (3) and (3a) and the rinsing device (10) to 
the spraying elements One regulating unit is provided 
for each lacquer system. The same applies to the rinsing 
device (10). 
The accompanying FIG. 2b diagrammatically illustrates 

an eXample of a lacquering line according to the invention 
having a lacquering cabin of type C. The products to be 
lacquered are conveyed on a conventional guide device (1) 
to the spraying elements The latter are situated in a 
spraying cabin C (not shoWn), so that they are sealed off 
from the environment. The Figure shoWs tWo lacquer stor 
age containers (3) and (3a) With the associated ring lines (4) 
and (4a), Which contain the standard lacquers used for series 
lacquering. Such an installation is naturally not limited to a 
speci?c number of such lacquer storage containers and ring 
lines. The number may be varied according to requirements. 
The standard lacquers run through feed lines (5) and (5a) via 
valve systems and conveying devices (not shoWn) to the 
spraying elements A rinsing device (10), comprising a 
container for rinsing solution and a feed line (5b) to the 
spraying elements, is used to clean the line systems as Well 
as the spraying elements prior to a colour change, eg a 
change from container (3) to container (3a). Integrated into 
the system is a lacquer supply unit, comprising one or more 
small containers (in the Figure tWo small containers (6) and 
(6a) are shoWn), Which are connectable by a conveying 
device (7) and stub line (8) as Well as valves to the spraying 
elements To guarantee connectability, the conveying 
unit (7) for eXample may take the form of a rising pipe With 
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a pumping or pressure medium system, the rising pipe being 
insertable into the small containers (6) (6a) or the rinsing 
device 

The accompanying FIG. 2c illustrates the same system as 
described in FIG. 2b; the reference characters each have the 
same signi?cance as in FIG. 2b. Unlike FIG. 2b, the embodi 
ment of the invention illustrated in FIG. 2c comprises a 
colour changer (11). Such a colour changer automatically 
regulates the supply of lacquers from the individual lacquer 
storage containers (3) and (3a) and the rinsing device (10) to 
the spraying elements one regulating unit is provided for 
each lacquer system. The same applies to the rinsing device 
(10). A regulating unit is also provided for the additional 
lacquer supply unit used in accordance With the invention 
Which comprises small containers (6, 6a), rinsing device (9) 
as Well as lacquer conveying device (7) and stub line 

The lacquering line according to the invention may be 
provided With one or more lacquer supply units based on 
small containers if frequently alternating different individual 
lacquering operations are carried out. In such a case, the 
colour changer (Which is indicated in FIG. 2c by the 
reference character (11)) comprises a separate regulating 
unit for each lacquer supply unit. 

FIG. 3 shoWs an example of an embodiment of the lacquer 
supply unit provided according to the invention Within a 
lacquering line For the series lacquering of motor vehicle 
bodies or parts thereof. 

Situated on a conveying device (16), formed in the present 
example by a conveyor belt, are holding devices (12) for 
small containers The small containers are provided With 
a lid (13). They are conveyed by the transport device (16) 
past a bar-code laser (14), Which may read a code optionally 
provided on the lid (13). The small containers (6) are fed to 
an opening device (15), Where a conveying device is intro 
duced in a self-sealing manner. This is effected in the present 
speci?c example by a piercing apparatus. The conveying 
device comprises a rising pipe (7a) and, in the case of the 
present example, a device (7b) for supplying a pressure 
medium, e.g. compressed air. In a similar manner, hoWever, 
a pumping device might be provided for extracting the 
contents from the small containers The rising pipe (7a) 
opens into the stub line The latter leads (no longer 
shoWn in FIG. 3) optionally via a colour changer to the 
spraying elements. Integrated into the lacquer supply unit is 
a rinsing device (9) Which, in the present example, is so 
designed that the rising pipe, after emerging from the small 
container (6), plunges into a rinsing vessel containing rins 
ing solution. The rinsing solution may be conveyed by a 
pumping or pressure medium device into the rising pipe (7a) 
and through the stub line (8) optionally via the colour 
changer to the spraying elements. Upon completion of 
lacquering, the small containers (6) are removed by the 
conveying device (16) and may then be disposed of or 
collected for subsequent cleaning and re?lling. 

The lacquers in different colours, eg a standard and/or 
special colour, Which are usable in the apparatus according 
to the invention and for the method according to the inven 
tion are packed ready for application into small containers. 
Packing of the ready-to-apply lacquers into the small con 
tainers may be effected at the premises of the lacquer 
processor, eg the automobile manufacturer, but is prefer 
ably effected at the premises of the lacquer manufacturer or 
lacquer supplier. Shortly before application, eg prior to 
breaking open the respective small container, its contents are 
advantageously thoroughly mixed, eg by shaking the small 
container in a conventional shaking device. Particularly the 
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lacquers in a special colour are preferably not produced from 
scratch, this being, in the case of a single product or only a 
loW piece number of products to be lacquered in a special 
colour, disadvantageous from both an economic and prac 
tical standpoint, but are preferably produced by the method 
knoWn, for example, from the ?eld of bodyWork repair 
lacquers using mixed lacquers or semi-?nished products, 
so-called modules. The packed lacquer containers may be 
used, as described above, directly as small containers pro 
vided they are connectable particularly in a sealable manner 
to a lacquer conveying device. They may hoWever alterna 
tively be inserted into, in particular, compression-proof 
outer containers serving as small containers, Which as such 
may be sealably connected to the lacquer conveying device. 
The invention may be used both in the ?eld of mechanical 

lacquering and in particular for the lacquering of products 
manufactured on an industrial scale using lacquers of dif 
ferent colours, eg in special and/or standard colours. Said 
lacquers in different colours are in particular colour- or 
effect-lending base or coating lacquers. The invention may 
hoWever be used also With other lacquers in different 
colours, e.g. clear lacquers of differing transparent tints or 
?ller lacquers. 
What is claimed is: 
1. A lacquering line for lacquering industrially manufac 

tured products in at least one of standard colours and special 
colours, comprising: 

one or more guide devices (1) for the industrially manu 
factured products, having one or more lacquering cab 
ins and having spraying elements (2) disposed along 
the guide devices (1) inside the lacquering cabins, 

Wherein at least one lacquering cabin comprises one or 
more lacquering units, said lacquering units comprising 
one or more exchangeable small containers (6, 6a) in 
Which a lacquer quantity required for lacquering a 
predetermined number of individual products is packed 
ready for application, and a rinsing device (9), 

Wherein the small containers (6, 6a) and the rinsing device 
(9) are each connectable by a lacquer conveying device 
(7) and one or more stub lines (8) directly or via a 
colour changer (11) to the spraying elements (2), 
Wherein the small containers (6, 6a) are closed and 
connectable in a sealing manner to the lacquer convey 
ing device (7), 

Wherein the lacquer conveying device (7) comprises a 
rising pipe (7a) insertable into the small containers (6, 
6a) and a device for pumping or applying a pressure 
medium, 

Wherein the rising pipe (7a) comprises a piercing appa 
ratus. 

2. An apparatus according to claim 1, Wherein the lac 
quering units comprising small containers (6, 6a) are pro 
vided in separate lacquering cabins integrated into the 
lacquering line. 

3. An apparatus according to claim 1, Wherein the lac 
quering units comprising small containers (6, 6a) are inte 
grated into lacquering cabins provided With one or more ring 
lines. 

4. Alacquering line according to claim 1, Wherein at least 
one ?rst lacquering cabin comprises one or more units for 
lacquering industrially manufactured products, Wherein one 
said unit comprises one or more of the exchangeable small 
containers (6, 6a), in Which the lacquer quantity required for 
lacquering a predetermined number of individual products is 
packed ready for application, and a rinsing device (9), and 

Wherein the one or more small containers and the rinsing 
device are each connectable by the lacquer conveying 
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device (7) and one or more stub lines (8) directly or via 
a colour changer to the spraying elements, and 

optionally, for lacquering in standard colours the lacquer 
ing line further comprises one or more second lacquer 
ing cabins comprising spraying elements, Which are 
disposed along the guide devices inside said lacquering 
cabins and are connected by feed lines (5, 5a) via one 
or more ring lines (4, 4a) to one or more lacquer storage 
containers (3, 3a) and connected by feed line 5b to a 
rinsing device (10). 

5. Alacquering line according to claim 1, comprising one 
or more third spraying cabins, in Which are disposed spray 
ing elements (2) connected by feed lines (5, 5a) via one or 
more ring lines (4, 4a) to one or more lacquer storage 
containers (3, 3a) and a rinsing device (10), and the third 
spraying cabins comprise in an integrated manner one or 
more lacquering units, Wherein one of said lacquering units 
comprises one or more of the exchangeable small containers 
(6, 6a), the total ?lling volume of Which corresponds to the 
lacquer quantity required for lacquering a predetermined 
number of individual products, as Well as an additional 
rinsing device (9), Wherein the small containers (6, 6a) and 
the additional rinsing device (9) are connectable in each case 
by the lacquer conveying device (7) and one or more stub 
lines (8) directly or via a colour changer (11) to the spraying 
elements. 

6. A lacquering line according to claim 5, comprising as 
spraying cabins, exclusively one or more of the third spray 
ing cabins. 

7. A lacquering line according to claim 4 comprising one 
or more of the ?rst lacquering cabins for lacquering in 
special colours and one or more of the second lacquering 
cabins for lacquering in standard colours. 

8. A lacquering line according to claim 1, for lacquering 
in special colours and standard colours, comprising one or 
more of the ?rst lacquering cabins. 

9. Amethod for using a lacquering line according to claim 
1, comprising: 

lacquering motor vehicle bodies or parts thereof. 
10. A lacquering line according to claim 1, Wherein the 

lacquering line comprises only one ?rst lacquering cabin. 
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11. A lacquering line according to claim 1, Wherein the 

one or more small containers (6, 6a) are located in the 
vicinity of the spraying elements 

12. A lacquering line according to claim 4 Wherein at least 
one of the feed lines (5, 5a) of the ring lines (4, 4a), the feed 
line (5b) of the rinsing device (10), and the stub lines (8) are 
connected by a colour changer to the spraying elements 

13. A lacquering line according to claim 12, Wherein the 
small containers (6, 6a) are located in the vicinity of the 
colour changer. 

14. A lacquering line according to claim 1, Wherein the 
exchangeable containers (6, 6a) each have a ?lling volume 
of 0 0.5 to 10 litres. 

15. A lacquering line according to claim 1, Wherein the 
small containers (6, 6a), the lacquer conveying device (7) 
and the rinsing device (9) are located in the vicinity of the 
spraying elements 

16. A lacquering line according to claim 1, Wherein the 
small containers (6, 6a) and the lacquer conveying device 
(7) connectable thereto are screened off for preventing 
contamination. 

17. Alacquering line according to claim 1, comprising an 
automatic conveying device for supplying the small con 
tainers (6, 6a) to the lacquer conveying device 

18. Alacquering line according to claim 1, comprising an 
automatic device for connecting the small containers (6, 6a) 
to the lacquer conveying device 

19. A method for lacquering industrially manufactured 
products, comprising: 

lacquering in a lacquering line according to claim 1. 
20. A method according to claim 19, comprising, for 

individual lacquering, using small containers holding 
lacquer, the total ?lling volume of Which corresponds to a 
lacquer quantity required for individual lacquering. 

21. A method according to claim 19, comprising: 
upon completion of lacquering or individual lacquering, 

cleaning the lacquer conveying device, the feed lines 
from the small containers to the spraying elements and 
the spraying elements, With a rinsing solution. 

* * * * * 


